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DETAILED ACTION 



Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

An initialed and dated copy of Applicant's IDS form 1449 filed on 02/10/ 2006, is 
attached to the instant Office action. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3 and 20 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. Claim 1 is vague and indefinite because it is 

unclear about the surface roughness measurement by indicating "Rmax 6.4s". 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented 
and the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1, 3-4, 9-12, and 20-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kawase et al (US 5,830,269) in view of Obara et al. (US 
2003/0089299) 

Kawase et al ('269) teaches a crucible characterized in that the surface 
roughness of the inner surface of the crucible as measured by the maximum height 
method and Rmax is between 10 |jm to 150 |jm. Kawase et al ('269) further teaches the 
crucible is used for growth of ll-VI or lll-V compound single crystal along the crystal 
plane of a seed by melting and cooling of a polycrystalline group ll-VI or lll-V 
compounds (lines 33-44, column 3). 

Further, Kawase et al. teaches the group ll-VI or lll-V compound single crystal 
prepared is used for various optoelectronic devices. (See lines 64-67, column 1) 

Kawase et al ('269) further discloses a crucible characterized in that a tapered 
cone surface is formed between the starting material carrying section in which the 
starting material of polycrystalline compound is loaded and the seed carrying section in 
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which said seed is loaded, (See lines 1-8 column 9, lines 24-33, column 13 and figures 
3-5), the wall surface of said starting material carrying section is smoothly connected to 
the cone surface via a concave curved plane, and said cone surface is smoothly 
connected to the wall surface of the seed carrying section via a convex curved plane 
(See lines 1-8 column 9, lines 24-33 column 13, Figures 3-5). 

Kawase et al ('269) further teaches a starting material carrying section in which 
the starting material is loaded, and a seed carrying section in which said seed is loaded, 
wherein the bottom of seed carrying section has a shape matching the edge of said 
seed. (See lines 45-59, column 6; lines 5-19, column 15; and Figures 6-8) 

Kawase et al ('269) further teaches a crucible wherein the edge of the seed has 
an edge face and a side connected to the edge face, while the bottom of the seed 
carrying section has a bottom face and a wall surface which is connected to the bottom 
face and matches the side of the seed, wherein both the edge face and the bottom face 
are flat surfaces. (See lines 55-56, column 6; lines 5-19, column 15; lines 1-8, column 9; 
and Figures 6-8) 

However, Kawase et al ('269) does not teach the optical part material such as 
calcium fluoride as a starting material for melting and cooling in the crucible, and further 
Kawase et al ('269) does not teach the crucible is composed of carbon. 

In the analogous art, Obara et al. (US 2003/0089299) teaches heating of an 
optical member made of fluoride crystalline materials such as calcium fluoride in a 
crucible to melt the fluoride powder mixture and crystallize the fluoride crystalline 
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material (See Paragraph [0069]). Furthermore, Obara et al ('299) teaches the crucible is 
made of carbon. (See paragraph [0093]). 

Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify Kawase et al ('269) to include an optical part 
material such as calcium fluoride for the melting and cooling in the crucible in order to 
reduce birefringence induced by thermal stresses generated by melting and cooling of 
optical material in the crucible, and further include a carbon made crucible for the 
growth of a single crystal, as suggested by Obara et al. ('299) in order to achieve high 
UV transmission values and a good quality for optical materials. 

Further, claim 12 is drawn to a method and combination of Kawase et al. ('269) in 
view of Obara et al. ('299) teach a method of single crystal growth method as follows, 

Kawase et al. ('269) teaches a group ll-VI or lll-V compound single crystal growth 
method whereby a single crystal is grown using a crucible, characterized by comprising 
a seed loading step in which a seed having an edge with a shape matching the bottom 
of seed carrying section is loaded as the seed in seed carrying section of said crucible, 
a starting material loading step in which the polycrystalline material is loaded as the 
starting material in said starting material carrying section, and a growth step in which a 
single crystal of the polycrystalline material is grown along the crystal plane of said 
seed by melting and cooling (See lines 45-65, column 3; lines 10-19, column 15). 

However, Kawase et al. ('269) does not teach a single crystal of an optical part 
material such as calcium fluoride is grown in the crucible by the single crystal growth 
method. 
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In the analogous art, Obara et al. (US 2003/0089299) teaches a method of 
manufacturing an optical member made of fluoride crystalline materials such as calcium 
flouride by using a crucible to heat and melt the fluoride powder mixture and crystallize 
the fluoride crystalline material (See Paragraph [0027], [0028], and [0065])). 

Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify Kawase et al. ('269) to grow a single crystal of 
an optical part material such as calcium fluoride in the crucible in order to reduce 
birefringence induced by thermal stresses generated by melting and cooling of optical 
material in the crucible, as suggested by Obara et al. ('299) 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawase 
et al (US 5,830,269) in view of Obara et al. (US 2003/0089299) as applied to claims 1 
and 3-4 and 9-1 1 , and further in view of Lewis et al (US 5,476,679) 

Kawase et al ('269) and Obara et al. ('299) teach all the claim limitations of a 
crucible fo rthe growth of a single crystal of an optical part material as discussed above. 
However, Kawase et al ('269) and Obara et al. ('299) do not teach the inner surface of 
the crucible is composed of a glassy glass-like carbon. 

In the analogous art, Lewis et al. ('679) teaches a crucible, which is made by 
carbon component such as graphite. Lewis et al. ('679)further teaches crucible has an 
outer layer of glassy carbon material (See lines 14-20, column 1). Lewis et al. ('679) 
further teaches the advantages of using a crucible with an outer layer of glassy carbon 
material. (See lines 26-30, column 3) 
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Therefore, It would have been obvious for an ordinary skill in the art to modify 
Kawase et al ('269) and Obara et al. ('299) to compose crucible inner surface with a 
glass-like carbon in order to prevent from the contamination of the melt inside of the 
crucible with impurities, as suggested by Lewis et al. ('679) 

Claims 5 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable by 
Ejim (US 4,946,544) in view of Obara et al. (US 2003/0089299). 

Ejim ('544) teaches a crucible for growth of a single crystal along the crystal 
plane of a seed by melting and cooling group lll-V material (See lines 44-68 column 2 
and lines 1-29 column 3) characterized in that the cone angle of the tapered cone 
surface formed between the starting material carrying section in which the starting 
material of group lll-V material is loaded and the seed carrying section in which the 
seed is loaded in an angle of 120°. (See lines 58-68 column 4 and lines 1-10 column 5, 
Figure 1) 

However, Ejim ('544) does not teach the optical part material such as calcium 
fluoride as a starting material for melting and cooling in the crucible. 

In the analogous art, Obara et al. ('299) teaches an optical members made of 
fluoride crystalline materials such as calcium flouride by using a crucible to heat and 
melt the fluoride powder mixture and crystallize the fluoride crystalline material (See 
Paragraph [0069])). Furthermore, Obara et al ('299) teaches crucible was made of 
carbon. (See paragraph [0093]). 

Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify Ejim ('544) to include an optical part material 
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such as calcium fluoride for the melting and cooling in the crucible in order to reduce 
birefringence induced by thermal stresses generated by melting and cooling of optical 
material in the crucible, as suggested by Obara et al. ('299). 

Claims 6, 8, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Young et al. (US 5,169,486) in view of Obara et al. (US 2003/0089299) 

Young et al ('486) teaches a crucible for growth of a single crystal along the 
crystal plane of a seed by melting and cooling a starting material, characterized in that 
the contact angle between the crucible inner surface and water droplets is no greater 
than 100 degree. (See figures 2 and 3, lines 21-38 and lines 47-51, column 4) 

However, Young et al ('486) does not teach the optical part material such as 
calcium fluoride as a starting material for melting and cooling in the crucible, and further 
Young et al ('486) does not teach the crucible is composed of carbon. 

In the analogous art, Obara et al. (US 2003/0089299) teaches an optical 
members made of fluoride crystalline materials such as calcium flouride by using a 
crucible to heat and melt the fluoride powder mixture and crystallize the fluoride 
crystalline material (See Paragraph [0069])). Furthermore, Obara et al ('299) teaches 
crucible was made of carbon. (See paragraph [0093]). 

Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the applicant's invention to modify Young et al ('486) to include an optical part 
material such as calcium fluoride for the melting and cooling in the crucible in order to 
reduce birefringence induced by thermal stresses generated by melting and cooling of 
optical material in the crucible, and further include a carbon made crucible for the 
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growth of a single crystal, as suggested by Obara et al. ('299) in order to achieve high 
UV transmission values and a good quality for optical materials. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Young et 
al ('486) in view of Obara et al. ('299) as applied to claims 6, 8, and 23 and further in 
view of Lewis et al (US 5,476,679) 

Young et al ('486) and Obara et al. ('299) teach all the claim limitations of a 
crucible for the growth of a single crystal of an optical part material as discussed above. 
However, Young et al ('486) and Obara et al. ('299) do not teach the inner surface of the 
crucible is composed of a glassy glass-like carbon. 

In the analogous art, Lewis et al. ('679) teaches a crucible, which is made by 
carbon component such as graphite. Lewis et al. ('679) further teaches crucible has an 
outer layer of glassy carbon material (See lines 14-20, column 1). Lewis et al. ('679) 
further teaches the advantages of using a crucible with an outer layer of glassy carbon 
material. (See lines 26-30, column 3) 

Therefore, It would have been obvious for an ordinary skill in the art to modify 
Young et al ('486) and Obara et al. ('299) to compose the crucible inner surface with a 
glass-like carbon in order to prevent from the contamination of the melt inside of the 
crucible with impurities, as suggested by Lewis et al. ('679) 

Claims 13-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawase et al. ('269) in view of Obara et al. ('299) as applied to claims 1, 3-4, 9-12, and 
20-21 , and further in view of Young et al. ('486) 
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Kawase et al. ('269) in view of Obara et al. ('299) teach all the claim limitations of 
a crucible for growth of a single crystal of an optical part material as discussed above. 
Kawase et al. ('269) further teaches a closed-bottom seed carrying section extending in 
the vertical direction, in which a seed is loaded, Kawase et al. ('269) also teaches a 
starting material carrying section in which polycrystalline material is loaded, which is 
situated above said seed carrying section and is connected to said seed carrying 
section. (See lines 45-56, column 6 and figures 6-8) 

However, Kawase et al. ('269) does not teach using thermocouples in order to 
detect internal temperature of seed carrying section, and also does not teach said 
thermocouples are situated at a position near the wall surface of said seed carrying 
section. 

In the analogous art, Young et al. (486) teaches a crucible for growth of a single 
crystal wherein temperature of seed carrying section inside of the crucible is detected 
by a plurality of thermocouples which are situated at a position near the wall surface of 
seed carrying section, and the plurality of thermocouples are situated at mutually 
separated positions in the vertical direction. (See lines 41-62 column 2 and lines 12-20 
column 4, and figure 1). Young et al. (486) further teaches one of thermocouples is 
situated at a position at a height above the bottom end of said seed carrying section 
corresponding to 25-50% of the depth of said seed carrying section, while the other is 
situated at a position at a height above the bottom end of said seed carrying section 
corresponding to 60-80% of the depth of said seed carrying section. (Figure 1) 
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It would have obvious for one of ordinary skill in the art to at the time of 
applicant's invention to modify Kawase et al. ('269) in view of Obara et al. ('299) by 
using thermocouples to detect temperature of the seed carrying section in order to 
control the crystal growth direction in the crucible, as suggested by Young et al (486). 

Further, claims 18 and 19 are drawn to a method and combination of Kawase et 
al. ('269) in view of Obara et al. ('299) and further in view of Young et al. (486) teach a 
method of single crystal growth method as follows, 

Kawase et al. ('269) and Obara et al. ('299) teach all the claim limitations of a 
method for growing a single crystal as discussed for claim 12. Kawase et al. ('269) 
further teaches a step of loading the starting material into the crucible (See lines 47-57, 
column 3), and a growth step in which group ll-VI or lll-V compound single crystal is 
grown along the crystal plane of the seed by melting and cooling starting material in the 
crucible. (See lines 35-44 and lines 45-59, column 3) Kawase et al. ('269) teaches a 
step of situating crucible in a crystal growth furnace heated in such a manner that the 
interior has a specified temperature gradient in the vertical direction, and heating said 
crucible so that the starting material carried in the starting material carrying section and 
the seed carried in the seed carrying section gradually melt form top to bottom (See 
lines 45-67, column 3). 

However, Kawase et al. ('269) and Obara et al. ('299) do not teach the step of 
detecting the internal temperature of the seed carrying section during heating of the 
crucible and also the step of terminating the heating and commencing the cooling for 
growth of a single crystal when based on the internal temperature of the seed carrying 
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section detected by temperature means. Further, Kawase et al. ('269) also does not 
teach the position of thermocouples in the crucible. 

In the analogous art, Young et al. (486) teaches a method for growth of a single 
crystal by a crucible wherein the internal temperature of the seed carrying section 
detected during heating of crucible (See lines 41-62 column 2 and lines 12-20 column 4, 
and figure 1). Young et al. (486) further teaches a step of terminating the heating and 
commencing the cooling for growth of a single crystal when based on the internal 
temperature of the seed carrying section detected by the temperature detecting means, 
the boundary position between the melted portion and unmelted portion of the seed 
carried in the seed carrying section is judged to be between a first position which is at a 
prescribed height above the bottom end of the seed carrying section and a second 
position which is at a prescribed height above the first position. (See lines 8-65 column 
3). Young et al. (486) further teaches one of the two thermocouples is situated at a 
position at a height above the bottom end of the seed carrying section corresponding to 
25-50% of the depth of the seed carrying section, while the other is situated at a 
position at a height above the bottom end of the seed carrying section corresponding to 
60-80% of the depth of the seed carrying section. (See lines 47-62 column 2 and Figure 

1) 

It would have obvious for one of ordinary skill in the art to at the time of 
applicant's invention to modify Kawase et al ('269) and Obara et al ( l 299) by detecting a 
temperature of the seed carrying section by thermocouples and determining the position 
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of thermocouples inside of the crucible in order to control crystal growth direction in the 
crucible, as suggested by Young et al (486). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Seyed Masoud Malekzadeh whose telephone number is 
571-272-6215. The examiner can normally be reached on Monday - Friday at 8:30 am 
- 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yogendra N. Gupta can be reached on (571) 272-1316. The fax number for 
the organization where this application or proceeding is assigned is 571-272-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
application may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more 
information about the PAIR system, see http://pair-direct.uspto.gov . Should you have 
questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance form a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^ 
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